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(57) Abstract: An optical system having a favorable optical per- 
formance without being substantially influenced by birefringence 
even if a birefringent crystal material such as fluorite is used. The 
optical system (100) comprises crystal optical elements composed 
of crystals of a cubic system. The crystal optical devices include 
crystal optical elements (105, 106) the first crystal axes of which 
are aligned with the optical axis and crystal optical elements (109, 
1 10) the second crystal axes of which are aligned with the opti- 
cal axis. In order to substantially avoid the influence of birefrin- 
gence, a first total evaluation value Z Rj that is the total of first 
evaluation values Rj concerning the crystal optical elements is in 
a predetermined relation, about the light rays of the image form- 
ing light beam focused at least at a given point on the image plane 
of the optical system or on an object, with a second total evalu- 
ation value ISj that is the total of second evaluation values Sj 
concerning the crystal optical elements. 
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ttJtjftoi:, WE3ttttS«— &f StSilttt, tuiE&gp j Mf3£ig0 j 

10DMSR j *J:tf*2©ffi£©«3fcfc:ttT**2©fffli*S j 7&t^$n, 

ffirflB*»o»ft^*-?fc88-r*glrtB» 1 ©WilR j ©i&fnT&Sjfl 1 ©S& 
fPfftftSRj fc, W«*»Ottii^3(I^K:H-rsmia»2©ffMS j ©i& 
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TeS«SL.Vi»|Rfc, MiEfg 1 ©flMffiSR j ©SS?D£MfEm2 ©SgfBfNEftS S 

j i:*Jiwria^*©*iii±*fctt'»#ffi±©^< £ fettle© utticaufeT** 
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R j = a X L j X [56 X {i-cos (4 0 j) } 

-32/"2Xsin(4 0 j) Xsin(3a> j)]/192 
S j = a X L j X [32 X {l-cos (2 6 j) } 



WO 03/007046 PCT/JP02/06964 

-4- 

+ 64^2Xsin(2 0 j)Xsin(3o>j)]/192 
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BiB©flML&:R9! 
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^ilOO T«U VJ-Zft 1 0 1 ±<D 1 ££ttmLfcft3C#, ftttJAX 10 01: 
*&oTiae£tl*:l/>Xl 0 3-11 O&^l/T, ^14S^^bT©¥##^ 
I/M0 2±OUi:I)en. £ 5 LT, !?IA10 2J:l:li V^i7)V10 

B 1 1/>X10 3~11005S, 1/>X1 0 5, 1 0 6, 1 

o 9^«kt;i i oti^yfl^i^^ASgn (is) -ejtJj&stu ^(Dmouyx 

>Xl ttMPPfcL WM0 1*itf9l/\ 

MH^S^i^SW [10 0] 3>«fctf [ill] ©^rfij{cjitr^(co^T«, ttJS 
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h) ~?&&z>t. &&yt¥xi o os«ja-r*i^>xi 0 3~ii osisnt 
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Ufc^oT, «f03fem (100L-100R) 1 0 0ml: 

•QViTtt, ^-©jifT^fRi^r^T^ftiAx ioo i^frcmtsita^i 
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«g#tffoBfil 0 0m©»^£«^&5ftl&:«l&£gtf£::££ftSo Z\<D£5\Z, 

&mm dooL^^iooR) to<D&mfcxmz-z>\,>T j tn*nmfs.z>ft& 

£©,k"3&*JB$r*tt* Sfti&gA mH©^S^i:^©iifT^<i:© 

3 #7c ^ m ft t [hi & -r * -ft tb © © m mf m t & mm v x w & x # e> n & *> © 

fr»9!#fi, ^T^^^ffi^^{Cj;oT±l5©«SSfS^^IH-r-5^i^t? 

^si^>x*^bTfeiijB^©^s^swfc^i;^^^©ia:^Brii 
Bj-rs. st^Hr^tte, 3t^©mM*^©^flc©#3a©^iRjt^»3«i^iB 

Yalft, ZatttTS. £©£#, X a«I© + ^fRj^^tt [10 0] ©^faT 
YaiO+^iAH [0 10] ©#[&)-?& 9 > Z attO+^lWISft 
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1,-2) ©[p]#i— get**, %>"fe*^ St5Erft*©ttftfc*ViT, XaitY 

&^Tm*>%.m&-otfzz,£\z-c%?3i^. sssiirW [oil], [o-hl 

[lio] «©«t5lc3fl©»*©M^*J:W©I^S3B^fc«tt«tt'b, ft 
Miiton] £%^tt£M&ttft©ttAM&* [oil], [o-ii], 

[110] fc£©«fc5K:, «F^fi2RIM&aC^.TaSiBB (*»JfE) t5. 
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1] ©SciB^fcoT, [Oil], [0-11], [110] <DmtZ&$k<D9t^mz 

m&»am&— s»k:*fr^fc©£:-r-5. ^n«, ^usa [oon ci 1 

1] ^©.fcSfcJgfAM [Oil] K^©*&©3»*«lM^T«b|BI«T*5. 

i^&*#^£ft5ft#m©4§£\ iftl/>Xfc*t>T, MM [0 0 1], 
tirAM [0 1 1], gfcttttAM [l 1 l] *^M (ZM) tBff-8t5J:5 

«B^©3tMfc»r*l3te»Wtt**AfcK^T«c:t^#*A»6-e»a. fc 
43, i^SW [ooi] szttt-t$tsi^i:n ziiciil^jg (xy? 

®) rtfctt, &fJIM [10 0], [0 10], [110], [-110] ssatgFfc-r* 
JltKl&S. «IAM [0 1 1] &ZM£—&3 XY¥II^ 
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<Dm&m&?tm (z«» iz-m.-z^rh, ^om^uyx^n^izmmmnBi 

fc^fcSIItfcl&So JglfliSJ&M-ete. $&M,U>Xl OS&cktf 1 0 6{d^Vi 
T, tiri&tt C 0 0 1 ] 10 0 ©ftttAX 10 0 fc— »**TV>«. 

iid/>Xl 0 9*5.£tf 1 1 HAM [1 1 1] *«»3t^3Rl 0 
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[0 0 1] «t%N (ZM) fc-tl/W«»IV'>XGJ (ttftl^Xl 
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SO J tJta&Sdtt-TS. 

$&, ^4B0{C^-TJ;'5tC, ^Uttl [111] sQff^M (ZW) t-ScLTVi 
58§Hl/>XG j (ttftl^Xl 0 9&J;tfl 1 0©5^©lO(Dl/>X) Ttt, 
fCXYflrtOigitt [1-10] ©Ztt&lart^'fr£LfcXtt;£l6lJ&»SYttl 

[oil] tmm (z«i) t— ©:bTv^^^i/>XG j fcoii 
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M^t>bxv^. sfc, 0<nft«. M^iRj^ttiAxi o o^^^t-rs 

P3 ©JWft t & tT Mft SrSlfr IT V^S . 

Rfll*©JB!ff«»JI**to'riWB*R J <*1©IHM) 
OlMlI4ifctlf«lS j (|2(OMi) £ TafeS. JI*l£>2^©f¥ 
flfiSRj&itfSjj^ ^1/>XG j &»j*T**S*©ttttJfeftafc» 
>XGj^©§M©^Lji:, ±lbfc3 0©^Se j, <f> j , pjt, 

T&frti. 3twtiea«i [ill] m.-rz&5\zwife-znrcm&u>x 
(M&yt^mf) g j k*jv>i\ w. i ©fFffi*R j *<tt;i20ifiis.j 
#©5£ (i) (2) -e-en-tfnaftsn*. 

Rj = a XLj X [56 X {l-cos(4 0 j)} 

-32^2X8111(4 0 j)Xsin(3wj)J/192 (1) 
S j = a X L j X [32 X {1-cos (2 0 j) } 
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+ 64V^2.Xsin(2 0j) Xsin(3a> j)]/192 



(2) 



ytttotmikm cooi] tufi-scr^^^wt^tiitmsku^G j 

fc&V^T, SHI ©M*R j &£Zf$&2<Dmmms j ft, &©i£ (3) *5«fctf 

(4) -e^n^n^snso 

Rj=aXLjX{l-cos(4 0 j)} X {-84-12 Xcos(4oj)}/192 (3) 
Sj=aXLjX{l-cos(2 0 j)}X{-48+48Xcos(4a>j)}/192 (4) 

ytmtffiihm coi i] ^^^oizm^tir^mu>XG 

j K&V^T, ClOMiR j *5<fctf&2©§Ml5&S j &©5£ (5) &&Zfi 

(6) wft«*sn*, 

Rj=aXLjX [{l-cos(40 j)}X {21-9Xcos(4a>j)-84Xcos(2a>j)} 



S j= ax LjX [{l-cos(2 0 j)} X {12+36Xcos(4o)j)+48Xcos(2a)j)} 



3»ft©«tt3tftott, HM [Oil] ©#fafc3i?TT*ftfc#UT£C5* 

j&w&*bu issui* [ioo] ©^iRifcM^iflj (ss^iri) s*rr*3te©B 
wmoot, ^nnb [o-i i ] (Djjmizmytjjfa&m-rzytvmmmn o 

1 1 £©&■?»*. m&M&ati* Mf»*«ft5"e*ntf, ifcgaU 9 3 nmOA 
r Fl/- !f— 3fcfc:S*bTtt3. 6X10" 7 iraD, Wl5 7nm©F 2 

i/— tf-^tMLT«6. 5 x 1 o~ 7 m.m-c&z> 0 ytm&L j«, *g,§ii/>x 

© cos ^ sin *^tr^ttfc&7n*T*Sfcj&, fNffiftR j S j ttMJfffc: 

lOOmiCtt, &&© 4 #©) i!l->XG j ##aETS© 

-e, fpffiSR j ^.fc^s j $»ieiv>XG j ©^n^nK^vi-ofc&s. 
ftT, si©fF#*R j (Dt&m'v&zmKDmmmffimzR j 

fg2©mB£Hffi*2S j £##&o ^fD^HZR j SSitfES j te> M^KM 



+ 96Xcos(2a>j)]/192 



(5) 



-96Xcos(2coj)]/192 



(6) 
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i o omwsg^mi o o±fc£i,T<Dw.®m<Dmw mmm\z&zm 

m&U>Xl 0 5, 10 6 t^ViT^^lft [0 0 1] 
ttAXl 0 0 <h-gfcbTV>5©T% SSIgOfci® 1 0 5 m, 1 0 6ml:^^T, 

^g§*L j t±mMme j , j t&$ttb. ^nz&a. (3) u> \zk 

ATS^i^ct #»Jll^>Xl 0 5, 1 0 6 ©HMffiSR j cfecktfS j Sr-etl 

^n^^o m&u>xi 0 9, ii ojcoviT«jea$ni [in] &yt 

ilAXlOOt-ttTl^OT, 10 9m, HOmCOUT, ^<D 

ym^-L j t_htB^i*0 j , <*> j t^^fe, ^-ne^ss; (i) (2) icft 

At5lil:J;D, &*g|frW>Xl 0 9, 1 1 0 ©IMSIR j j £-ftl 

ftl^fc^. -^LT, t<T©igiI/>Xl 0 5, 106, 109, 110 (CO 
^TOMiiR j &&XtS j (Z>^fBT&3i&ftIfftffiMZR j 2 S j 

V^>7)V 10 1±©1^^ 1021C1 ( 1 0 0 L 

-10 OR) ftTOfcfcMiRH, T^fc^^^^^O^g^S^^fc:^ 
(lfflPPi?lft5ftI$I5«M8) IcoUTfnftlSRj 
33J:tf2S j £3£J65&>^#&5. ^-bT> 2R j 2S j #^TO>»& 

^TS^K^Ltt*!**, tS«yt3*t;(l 0OL-1O0R) fcfcUfc®4XJ£***iV* 

•€-UT, 2 R j *5«fc<ytS S j ^t^xo^TOt^nTftifn-fc^ 0 
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±\zmv<-?z>z.£temmx&2>. 

i*rr*i, SRj £Bf£ffi£©ll©*6^K*3J:tfE S j hffife 

mtomomMmz* mm±^r^m^m±<D^< t^M(Di^\zm^tt^> 

mm^o%m\z-z>^x a / 2 «t 0 < wxz> z. t \z& v , mmmomm^ 
&mnwz&tf?3i\,>y£¥%k&mm-?2>z£tfx%z> 0 

-> GSM@=k 1 XA/NA) *SJtbfc»&fc:, ^#&K*€&:§^£#;3t 

^-=0. 2M©i5:^©/^^->^@^t-§^-&ir«, £ R j 33ekt£2 S j 
©^e»^#©iilgffl$rT^T©^^(CO^T^gESA ©1/20 &sTUm\Z 

tzzx. nmzte. mmymn<D±m (i»mpp©^m) ciot, .tie© 

<t^R®5fe*3«t^»ii^Srll^SC:ttt||IL^ 0 fcfcU ^^^©-gp^ 

&&zfiYffixoytM\zttVTbWimwM<Dm^yt¥%kx& v . -kia© izrb 
yt&£Tfemyt\zm-3^r£mmfem&m^z>z. t \zmzmm\zm*. 
tzzx. (i) ~ (6) \z&^T(oj (=«j-pj) &&tsm-? 
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m*te%.?z>ztiz£K). tern-si* z>z.£i>mm7?$>z>. 

ISAM till] Rj£«fcr£Sj«, sin (3 

unrau r j &=fctf s j T#*sn*3fcB&*gft**t, u>x@ie© 120^ 

«»i:bTSe»-r*Clt**i*L/T^*. IfdioT, lift A Ml [111] £ft$t& 

K^lt6 0g*fcttl8 0l (=6 0 + 1 2 0) jEttttttHteU XY@ft 
T5R^©«l®tti [1-10] #6 OSS&fil 8 0ft«W-AI6WfcIKn*i5fc 

mm\z, m&m [001] ^M^-r^Ai^x-m, rjmc;s jtt 

cos (4w j) CJt0llTS^<£itO©T, l^>X©IU^fc^UT4lH]tHlteM^ 
feZtS-D. Z\(Dm^> R j S jte, V->X0i£<Z5 9 O^Hi^tT^l 

t5. Lfc^T, ifitAM [0 0 1] S:^ttlfr§^>X^2tfi:^ffl*r-5^6>> 
-*©l/>Xl:^LT^Ol/>Xd^i^^ttT4 5^*fe«l 3 5^ 

(=45 + 90) rdnnnmrniV. xYira^o™ [100] ^4 5« 
*^(ii 3 5mtci-fMm#)\zffi?iz>jzvizn7£Tz>h. mu>x<D4®m$RMffi 

HAM [0 11] fcftMfc-rsfcAl'^XTfci, R j £<J;tfS j te, 
cos (4coj) (Ctk^-T^Jl^J;^ cos (2coj) fcJt^-rs^WM^JtOo 
£©*£\ «AM [0 1 1] £fttt£T5l/>X£4*St&fflU #1/>X>0^«J 
^*^<tLT4 XYM^T-^n^ncDi^AiPft [10 0] *t 

4 5m-r^>mn2>&5{zwti£-rz>t* &\s>x<Dm&&ttmmmzn* 

c^; 5 mfe#*f^©ffiig«, 2 &© v >x^ 4&;<du >x^omm \zmztizt> 
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ittz.it. mmm [111] s*«tt5*soBff*^3«:ow>xsffl 
5tz, ?fct>%ytmzm}£temi*i\z&z>mMkm ci-io] ©#iwfttt&*4> 

3 fc© V >X©Elte##1frtt#*ft-£n 1/3 ^IBfO&gfnLTlft 

£©<!:#> 3#c©I/>X{c::fev>T, IBl©^;*©**** [1-10] ©#|n) 
{C2tbTSg2©^>X©*§il$l& Cl-10] ©#fa^«l£*^£bTffi£©ft 

%\z4:omt£rt®uvfctiLmm%&mis. »3©v>x©*nmhi [1-103 cd 
^W2 0i/>x©igafai ci-io] ©*i^K:»bT3t«i&+'i>tbTPatJ 
m^©fR]^{c4 o^^^mfeb^Mgi^^-rs. tfe^-r^t, «-u>x©ae 

H«A [1-10] ©HMte^fct, 3*5t©^>X*© 1 ^©l/>X£**P (=0 
g) tfSt, Og, 4 0^, 8 0gtai.. 

3#C©£-W>X©JS#r:*}#ii< J.'0&l/>X4 3 T©^m©3ifT^lSJ^S«-^ 
±j&©5£ (1) *«fcZ/ (2) fc#**«5 sin (3o>j) it. 3& 

<Du>xizttv~c#.<z)3s: (2i), (22), (23) T^n^n^fe^ns. 

T, sin©§[^C©#ffi« [fig] 
sin(3o>l) (2 1) 

sin{3(a>l+40)}=sin(3o)l+120) (2 2) 

sin{3(col+80)}=sin(3ct>l+240) (2 3) 

£<=>i^ x£ (2 2) (2 3) 2:, #©5*: (2 2 ') *3cfctf (2 3 ') \Zm 
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sin(3<ol)Xcos(120)+cos(3a>l)Xsin(120) (2 2 ') 
sin(3cul) Xcos(240)+cos(3o)l)Xsin(240) (2 3 ') 
Vtctf^T. S (21) t (2 2) £ (2 3) t©«fdtt, #:<9iC (2 4) T 

{l+cos (1 20) +cos (240) } X s in(3 co 1) + {s in(120) +s in (240) } X cos (3 co 1) (24) 

3; (2 4) fc&ViT, l+cos (120)+cos (240) *>«fctf sin(120)+sin (240)ttu £ 
%II0T*5. lfc)!)bT, ^ (21) t (2 2) t (2 3) i©«ftTfc*>"£ 

s (24) o««0(r^^ o jftmrnwr, ^utt [in] *3t«it-rs3ttcD 

ig«K:» [0 0 1] $r^W<i:-rSj?$0fi^LVi3tfi:O]/>X^ffiVi 

XT(Dm^^(Dmm\t, mm.vtz&5iz9 oire&s. ifc^x, 3^0 

-r^ts-fe^tt^M^ffirtfc^S^aift [100] ©^[Sl^lft^^^.hbTS 
WC3 0^^)linfelll^Bli^Sr#-rsJ;-5^3t-r^.c:i:lc<fcK)> 3tfc<Z> 

i/>xcomte^M^tt^n-? : n 1/3 mm-r'D&mrm^xmM^^ z.l\z 

fe. -5. 

-tj&c7>5£ (3) (4) cos (4co j) teu 3 

(3 1), (3 2), (3 3) T-en-^n^fc^tl*. cos <D?m 

<Dmmt [mi 

cos(4a>l) (3 1) 

cos {4(col+30)}=cos(4co 1+120) (3 2) 

cos{4(col+60)}=cos(4col+240) (3 3) 

£e>fc, S; (3 2) (3 3) (3 2') *5j:tf (3 3') \Ztf 
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cos(4o)l)Xcos(120)-sin(4col)Xsin(120) (3 2 ') 
cos(4a>l)Xcos(240)-sin(4col)Xsin(240) (3 3 ') 
lfc*^t, ^ (31) t (3 2) t (3 3) £®«fDtt, #<£>5£ (3 4) T 

{1 +cos (1 20) +cos (240) } X cos (4 (o 1) - {s in (1 20) +s i n (240) } X cos (4 a> 1 ) (34) 

5£ (3 4) fC&^T, l+cos(120)+cos(240)*5<k££ sin(120)+sin(240) t 
t>fC0T&<5 o Ufcd^T, a (3 1) i (3 2) £ (3 3) ^©l&jftrrftfr-^ 

^ (34) (Dmfcoiztn&o mwm& m&m cooi] &ytmt-tz>3&<D 

ZLttf-Z&& 0 ^LT, £©£5ft3ft®I/>X<Di?&£ffl^T ! k, 
55:43, rSgUtt [111] SftWfcTfcl^XfcJitfttfttt [0 0 1] 

^r-r^Qtfe (Q«2£4_ho^it<D^) ©asftu^x&tejfl-rscfcfcjiD, 
ift-grrna» tin] *jtttt-r*M*sc (m« 3 £U:<£>£jf:®ggo 

nil] zyemt-tz 5&<DmM t u>x&m^z>m&, s$c<du> 

XHfi%M&+&t.lsT£.Wz2 4;(=12 0/5) ftT^*nfclIMEtirllW#& 

^fc, ^ni* cooi] &3t«ifr*Ntt (Ntt3^±©^it©^) cd«ia 
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oginfe0^fi:gii#^*-r§ «k 5 difCctt). ^-©fti&ffMB (c=t o 

i [001] &fttt£T£6tfc(D*gill/>X£^54§£\ 6tSc©l/>X^*ft 

mtttBWui5 (=90/6) m-r-Dmnrc.®$RtiLmm&*m-?z>&o 

&35> «-^lx>X©|Hlfe^^_h|H^ (12 0/M, 9 0/N) KIUte#*f 

K^u>x^o^(Dmn^mt)m\i-^^^m^\z±m^m^^&'b 
m$k&> \zn % *:ti\mv>%& \z & ±mm^^m *> *i& z\ t «m -5 * 

ssim* coin &ytm£-?z>u>x<Dm&. ±m.<D^. (5) 
ik (6) fc^-ri;-5^. mfc#tt$fifcmti,x. cos(4o>j) \zttm-? %>m&&zf 

cos(2o)j) fcJtMt* Z>m&W&TZ>o z\(D2-D<Dm<D?%, cos (26) j) izitfflT 
SJgfciU 1 8 0^<DlaI^»|^Wr^^-e*«>. Mi£©iI?K SSI!** 

[0 1 1] ^^itttT^S{^L/0iJ?$©2*5c©W>X*^«I c t 1 ^tCftlL{c:9 0 

i] &ytm£~rz>mz^v^m-2<z>3#iou>x&m^T. mmm^u^MW 

v^fc 6 O^'Togltifelll^gll^^-r^.t^fc:, -T75:fe^^itt(cM^:®i*i 

iz&zmmm [ioo] ©^^#2r*^<hLTSvi{c:6 osrroginfciiiSte 
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&wMm&m~rz>&5\zn7£r%>zii (6 om^3^u>xm) ^.to, ita 
# [oi i] ^tt^-r^LtJc (L\t3&±<D&m<Dmm ©ii^x^^ 

T, L®KDU>Xtfyt$&&#fo£VTm*\Z (180/L) ^Tog|tlfclHlfe& 

eii^^^-r-si^^^-rn^ckvi. c:co^tci;ti«, m$k$& coin £ 

^ttit5l^>X^^T, cos(2coj) \Z&mTZ®&#ttWm&n®'?Z>tztb 

<Du>xfc$k*&m<Dm\zMfe-?2>z\£tf-i:%z>ft&. u>xmm\z-5-z.%>m® 
cos(i(oj)\zi£M-r2>®mmvfmfc. m&m coo i] ^n&t-rs 

i ton] &ytmfrz>m£mv^mz<D3&(Du>x&m^T. mmm<D® 
fe&ttwtsif&ft&m®>-?z>z\£b'z&2> 0 z\(Dm&. 3Vt<Du>xi)mm&*>>b 
tvxm*\z3 om?^ffintc®&®:mM&*m'rz>&o\z. -r^^^wfcs 

it&Ml*lK:&£|igiI,«l [10 0] ©^[Rjd^ttSr+^t LTS^fr 3 Og-fOlU 

ntc®mtiLmmm*3i'?2>£v\zmfe~T2>z.£ (3 ommfc3$cu>xm) n<t 

I [011] ^ttttSPft (Pte2£JLh©£;§c(Z)gf&) ©SgJU^X^ffl^ 
T> P#©l/>X#ftttl£*^<hLT2V>J;: (9 0/P) ^^imfciHltefeB 

^^tsi^cs^tntfivi. z<Djjmz£nix. sguMi [011] 

«lfr5 U>X\Z&KT* cos(4o>j) tcit^J-rsi5lfe#M#3l^ffiiS:-r-5fc:i!e)© 
fc43, ISM [0 11] ^i]it5U>X©i^ l^fcte, cos(2o)j) 

&(Du>x&rcte2&(Du>xfrt>tsi%i'>xm&'J>te< tfcpafflm. ^- 
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t t> , c os (4 co j ) \z jtMT s ®m#ztibm *m®L? z>tz#><Dv>xw-(oms2m 
\zmMtsnz>z\tte<, 3m&>±<Du>xm&tiim?z>z.£ip-v%z><D-c, u> 

m#ttWf&fr&m®?zfr®ou>xo&ms2ftT'&^T*&\,^ suzom 
3 &u±<D&m<D&&i<Du>x&m ^Tm®ft<Dmfcftttftj&ft&mm-r 
zztttx-gzoyT!. u>x<Dmk&2&<Dm&\z&VTu>xmmzJ3-z.z>ffl 

&±<Dmz, Mm&ou>X0xmz*>b£ur£®mz&^xmmm<D&®z 
mm-?z>\z\*, ±&&m&<D&]/>x<Dmfc^fa&±mfri£<DMmizttVT± 4 

So 

k 2 ]/>x^e»?5:^ VTmmffi*ffimT%m&\zhmm 

7r^^-=0. 3 5g£©flfc8B&©/^-> (*«=k 1 X A/NA) £i®Jg 
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mmm) xm\z^T, m&<D&?femzft^fe&&m'?z>xM*M£kiztti'X 
75:43, ±m<D&v\z. mvm&m&ytmt?%\s>xm&ytm*>b\zmttiBim 

tcM&lZlZ, 5£ (1) ~ (6) t©w j Sr^&^JSfctt^SR j &«fctfES j 

ytmtm&m [in] t&-$c?z>J:5\zmM2nrzmM t u>XG j \z&^ 
tfis j ' teu sfccoiS (7) &&zt (8) T^n^ni^ns. 

Rj* = aXLjX56X{l-cos(4 0 j)}/192 (7) 
Sj' = aXLjX32X{l-cos(2 0j)}/192 (8) 

*fc, ytmtm&m cooi] t^-s:-r^j;5{c^^nfe^i/>XG j 
2(Dwm&s j ' it. &<e>5£ o) do) -e^n-^n^sns. 

Rj' = aXLjX-84X {l-cos(4 0 j)}/192 (9) 
S j' = a XLj X-48X {l-cos(2 0 j)}/192 (10) 

^Wti^SWi [Oil] i^-®cr§i;^(c:^$nfcMSl/>XG 

m2<Dwmms 3 * «, ^cdsc (id (12) ^ti^n^n^., 

Rj' = aXLjX21X{l-cos(40 j)}/192 (1 1) 
Sj' = aXLjX12x{l-cos(20j)}/192 (1 2) 

£LkcD,fc-5{c> ViTn^i^SttSr^llJiibTfe, Rj' *CD {l-cos (4 6 j)} £ 
'£tsm(D&$kii, Sj' *CD{l-cos(20 j)}^-g-tf^O^ISicora(Ctt, 7:4 

omm&f&iLVT^z. [ill] *t^fii j -cab^>^^>x<h, 
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AfA [0 0 1] tWm-V&Z>%i&V>X}i. i&Attl [Oil] A 

!/>XtOF^{:?t R j ' ©{i:fc<£tfS j ' ©tt©wrnfcHl/Tfc, 8 : - 1 

n6©HFte**tw^**«*r*»'&fctt, &am [in] a***t*su> 

X#l*i©3fcfc*©«ft2L lilt, [001] **3t«IT?**^>XWrt 

o3teKS©^fn2L0 oit. &A4A [oil] 3&5jte«n?**i^>x»rt©^» 

S©«»SL0 11tOl8n?^ (13) fcStH«**fctt*fc, SRj 

43<fctf2S j ^COtcT -5 

8XSL 1 1 1-1 2XSL0 0 1 + 3XSL0 1 1 = 0 (13) 
tB 1 10 0 <om&* &AM. [ 0 0 1] 

SISAl^X (1 0 5, 1 0 6) fc, UrAWi [111] *t*«n?**»»W>X 

(109, iio) &Att [o 1 1] j^tttTasttAi^XtoteAr 

T?V*&1>. IfdbT, MAl^Xl 0 5 tU^U>Xl 0 6 ££SV>K:K&# 
fe^iiSo 0 9tttIl/>Xl 1 Oi*S^fcSS*btJjP 

^-LT, [0 0 1] j8*3fe*T**l^>X» (1 0 5, 1 0 6) ti^Att 

[111] ^>X# (10 9, 110) £©ra-e«a$fcDisrt6#*fr 

t^SffiStS^, ttik^Kl 0 5mt 1 0 6mfc©3fc*«OlWlEL 0 0 1 
*Sffcft&l 0 9 mi 1 1 0mtOJtKSO»lB2L 111 tCflt^S 
(14) fcjK"rH***JfcTi#K:, 2R j *J:tf2 S j S^COCTSIt^ 

8X2L111-12XSL00 1 = 0 (14) 

-Tfcfr^, »Al/->Xl 0 5 £l 0-6 i ©»£©!£»£, JBAl^>Xl0 9t 
1 1 0 t©*S<Ottfdi:©Jt**fa2 : 3CRJlt5t, ttJB#f©K**S'.MC 
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R j fecfctfSS j \Z0 StLT^&o IsfrVte&Z. 2R j &&Zfi2S 

j S^TUfeStCOtc:— ife$l2:5&Jgfcm<, «-*S«Wfc*UC:Pl>T2R j 

SR j *^2S j ±iiibfc«fc-5C #J;U;f A/2^A/2 0 © 

5££#<hUT, glOttftMftZR j fc*2©l£ftIfMlli*SS j <h*^®*fc 

ffe© E © <fc 5 V^T & H £ £ \*W -5 £T & Vi. 

HI 6 *fS9i©* 2 ll*»»fc*^*i»»3te^*©*J«*«l»«llCw'rH 

©SM^2 0 0 (ili<DSM^3 0 0II^) W;i/2 0 1 

(^li©^JH01l« -k©lj&SS#tHU&3te3|tJ&*, 3tttAX200 
at»^T@2S^nfcl/>X2 0 4^bT, I^ttt©S7-^n 

5 7-^D>^^2 0 3<D*PMS.7—2 0 3 a T-RftStlfcftilCkt, 3t«AX2 
0 0 b \Zfe?xmm2tircU>X2 0 Sfe.fctf 2 0 6^LT, WWBittm 2 2 
0^AW-r-5o G3MSIt^2 2 0 TRItSftfcftfctt, 1/>X2 0 6 j3<ttf2 0 
5^tT, 5 7-^n»;^ 2 0 3 fcStfASfT 5. 57-^0>^ 2 0 30? 
®$7-2 0 3 bTSSt^n^Tfe^^ 3"e$ftAX2 0 0 afC^oTgeS^nfel/ 
>X2 0 7~2 12$^lT, ^XA2 0 2 (^li©^IAl 0 2CM^) ± 
(Dl&lzMlt^-Z. Z\z> L/T, W2 0 2J:l:|t 1^5^ 2 0 l fc»riB3n 
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2 1 2&7y it* (fS) T?»**nTtJ5. 
E©£3fcl£*tB3rft#*K:*V>T'6K *56W©»fSffMB*SR j *«fctKS S 

mm\z&2>mmmmz r j *5cktf z s j fc*^v»Tift»^* 200 ©^®ffr© 

Silt, 0 3 a, 2 0 3 b"*>D3IiK*Mlfc2 2 OCSIf^iaoT, 

#*§» I' >*©»**+&£ Ufel§«EAft0*Jpi:«:*X«i©*Sl«baE»-r* 21 

£TF, K%tm$TM<D&Byt¥%k 2 0 0 fc:fctt£XYZtt©^fc^V>TIB§rr 
-5. ^6 0l3fi5l:, I/f^^2 0 1 ©i6§}:fe^T^iAX 2 0 0 

0Y0ZOl^§^UW5. ffc^l^ fll3te3t©Jftff^rlRn?*S3tt«lAX 
2 0 0 a(C^o^TlR)#^+Z 0$A©^(6ltb, 86 H©JKffifc*^T3R¥;&l5l 
t* + X0i©*filtU »M^«ri^*& + Y0tt©^tKSLT^S. 31© 
X0Y0Z0MM*WfeS. ^5LT, iai/>X2 0 4CQl5 
T«, X0 Y0 Z O&@^£g*P£UT_tf3©:&*0 j , pj, <f> j 

nztt (i) ~ (6) {df^A-r^Jittcto, i?«tR j ^ck^s j tn-m-r 

+5&lRl*K:fcS©*C» H©3teSC©Jftfr^fiI*+Z ltttlTXlYl Z lJ&SSm 

SRsrrs. £©*§-&» xiYiziiim ?s$7-2 o 3 a©E#flUB 

^3fe^©itfT^r|nJT?afe'5^ttlAX2 0 0bfc»5fcJftt*+Z lioWiU 
0*Tffl#£+xi«i©;£i&i£i^ jSK®3Mfti6]££ + Y lttojfiriSijitiwrrs. 

-3tT, iik>X2 0 5, 2 0 6 ft*faf?fcj8»T*ttfc}fe3fcfcO^Ttt, 
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xi yi z immj&&m?£tvx±jfc<Dnmd j , P j, <t> j ^nz* 
(i) - (6) izftA-?z>z.t\z&?). msmR i &£&s j z&m-tZo 

TtmsEttTAmp j &£&<t> j ©^©S0#t;:&lct-5&M^&3o 
£#I-e^xiYizii»^, xtt. zm&£.tfx' ih, z' 

&X«| (X* $ft) *>&Ytt (Y' fib) ^F|«^©iatefiFflI*jEi:UT^*©T, & 
f^$5XlYl Z lJfi*3Rfc:*V»TttlirtB©^pSl'b*4ia*«fc^»5BIKl 

^cviT, mwt$t&wmKHm2 2 oT^stsn&t, ^©itfr^iw®* 

£|6]£tC&5©T:, £©^Jfi©jifT>*[*]£+Z 2«|£LTX 2 Y2 Z 2&4K$^ 
£©«-&> X2Y2Z2IM. El®KWt2 2 0 ©SltflsjflK:<k 
oT£#ay£BI&o Tfcfe^ R«©Jtff^l6JT«S^ttAX2 0 0 bC»o 
fc£fS]#£+Z 2«I©:#|n]£U H«fr±l*l** + X2«|©#fil£U 8EIl#t:l*J# 
ft + Y2*(D*IftiRjrrS. u5LT, ^S1/>X2 0 5, 2 0 6^fe|Rl#fC 
S»T*tt«HfeSCK:oV>T«:» X2 Y2 Z 2Jffi«»£a£*|S£bT±B©A«0 j , 
p j, <f> j ^ne>£s£ (1) ~ (6) dftATS 9, RffiftR 

j :fe«fctf S j Sr^tffi-r^o 

m&U>X2 0 5, 2 0 6Tffct, 3t3tC©Jiff^lRlK:3ttft«I [0 0 1] 
(Sfctt&Att [1 1 1], [0 1 13) *HftS-&5tUT^50T, *§Hl/> 

X2 0 5, 20 6«t»*3t3K*«*ra€rK:jitr»-&i:£fii*K:atP»^tT?tt, 

[ill] T&^fcl&ftttfciu Jt3(c*s£iRi€rfc3itr*^K:f4i»ft«i [- 

l-i-i] tUTt5 znztez. mm\z, m&m [100] b^bm c- i 
o o] ttt. ism [i-io] [-iio] iUTaattm. 
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M*Tfa&lzmZ><D-C. £©3t3|t©3if?>erlSl£+Z 3itbTX3Y3 Z 3 MSS 
m*WLfcfZ>o C©*£\ X3Y3Z3lim ¥IS 7- 2 0 3 b CDSltff 

X2 0 0 afc»o^TlRl#*+Z 3 !&©;£[*)£ U H+^fcHirfc + X 3 WO^IrI 
tU ft!BJllRl#* + Y3l*©*iaiR3rr*. £?LT, ^1/>X2 0 7~ 
2 12fcOV>TWU X3Y3Z 3jS«3S**JptbT±B©ftfllfl J, p j , <t> 
JS*», ^*ie><lr5*; (1) ~ (6) {CttAf £££££ 9, ff«IRJ*J:tf 

s j sr^mr^o x3 Y3 z 3 mmmt2£m%k-e$> Mmp}&& 
zt<t> j ©^m^ra, mgku>X2 0 5, 2 0 6 &^m%iz&7&?2>ytM<Dm& 

cn^^fnwffiss r j ^.fcrxs s j E*fJB$rai©tt#3te9** 200 \z#n-f 

SJB*fS©«!f«fe## 1 0 0©»-&£HiMrT?*S. *&, t^^;U2 0 l_fc©l 
^*^ILTC7XA2 0 2±©ljftKlJR3tcrS|g^*rt©r^T©«*31H«K:'3 
V>T, ^SffitSR j cfecfctXSS j ©W£©tt£*ifr£Ufc«&o*)&WLfcr 
A/2^A/2 0©«gHfciR^^i-5t, *1SAl''>X©f5ANu HI^^p j, 

&z>mmMo&&yt^%k 100 ©»-&tra«T*s. 

&43, *2*«»»te^j6»*19:*3t^«2 0 0T«» tH®£*fS£2 2 0 ©ifi^ 
{d@He$tlS^ai/>X2 0 5, 2 0 6(C^ViT«> &5©tSMl [111] * 
7tWAX2 0 0 b [1-10] *Jtif<&fc6 0*Sfc 

His o*Wffi*#®tes-8-TEflrrs. *fc> i^ii/>X2 o 4, 207, 2 

0 8, 2 0 9 fcOHTHU ^5©j^S«l [011] £3fe$)!lAX 2 0 0 a i— »S 
■8\ R~D$££k$& [10 0] *m«I&*'i>lC4 5«^«ttLS«kafcfflMlEl«te$ii: 

SSIC, m^U>X2 11, 2 1 2{ZOViT«, &5©l$Att [0 0 1] 
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ttAX2 0 0 a J.tP»iM» [10 0] ©^fflfc-SS-ti-TBBirr*. 

^l/T. &M,U>X2 1 Ofc^HTte, MEOmMilfo [0 0 1] £)frttAX2 0 
0 a £rAM [10 0] ©#|6j£*§Hl'>X2 11,21 2<DiIi 

[10 0] O^IqJt^LT^|ft*ii>t4 5fg^fe«l 3 5g*:tt*§*r®if££-frT 
52S-T§. l/^^;P2 0 1101^^1X^2 0 2±<D 1 &IZ 

Sfc&lC, V^OVlOl (2 0 1) J:01^^L&M^l:o^T©*f 
(2 0 1) ±<D^M^XUTrt<££T©»£>r>XA 1 0 2 (2 0 2) ±V>m 

^fer^yfbA'V^Ai&il ( B a F 2 ) > ^y-fbU^^AMS (LiF), :7Wb?- 
hU^A^^ (NaF), 7«y<bX ha>^^A^li (SrF 2 K 

(BeF 2 ) %ftmizftisxmwtemom&mm*m^z>z.£% 

U^A (B a F 2 ) tz£<Dfe&MJ5&%*&W\zm?T&fei£n5Z:£tiW&V 

i^-s^fefe^o u©^cn ±mmmmm<Dj:3izu^^)vi o 1 (20 
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1) ±©Ui^-)l/M 0 2 (2 0 2) ±® 1 &tzm&&&ft&\*&&Vftfe 

mi, mmxm. &By£¥&&m^T^x?izMj&2titcfc2fm<DK?->& 
m&m?. ttaaiw*^, ^sairr-s;: eat, 

#*J£^$l©©}fcgB V>T«8tetta&R £ IT © ^ IAf \Zffife<D m% A * - 

Stl^o ^OXt7^3 0 2£&^T, -€•© 1 Dy h©^7XA±©^Ml^Jl^7 

y h©^XA±©#->3 «; bmmzm$zB9£fei*isnZ>. -€-©m, 7fy^3 0 
"Ty-fZ 0 5 \Z^X. ^r(D lUy h(DUJL/\±XUz^X h/*&— >&^X#£. 

-£-©&, ^{'^©^^©laliiSA^-XD^^^ffdilttCct-pT, 

^^©^A<7.)&?agit$nso ±a!©^##:5 i A-rxiajt^tw«fcti^ 

T«B ft [hISSA - > £ S ^##^A-f X £ X :/ y h & < # £ £ £ #T 
#5. &43, X5^y^3 0 l~X^y:/3 0 5Ttt, ^7XA_ht;i&Jg£^»U 

x^sa*, c:ne>©xe^3fe35:-pT, •^xAJi»r«>U3>©i?'fblli^^^. 
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#jilt, noifo^fec- m\z-D%mm-rz>o w,zm\z$>^T, a?->b 

\zmfeort?->fiWj$2ft. ^OTJ7-7^;i/^-^xS4 o 2^fTT£. 

#CtC, *7-7^^-^I@4 0 2m R (Red), G (Green), B 
(Blue) bfc 3 ^OKy hom^hU^d7X^(C#^I2^i^nfct), * 

5iJ$tlfc0l/fc*7-7^M-^Mt5. ^e-bx, *^-7^;v^-^x 
i4 o 2<e>^k:, -fe;wa*;£TX;g4 0 3^Hff$tl^o ir;PM*3iTXS4 0 

^7J^-7-r;V^-^^Xig4 0 2 icT^nfe^-^^-^ffl^Tig 
S/^JV (^-fe)W) ^m^X^. •fe)Vm^SLXXig4 0 3T?«, «*tf, A 

^->MiS4 o i xzTnbntcjftfenz-ytt-rzmwLhti?-? << )v& 

^©m, ^E>'a.-;m^5iTXjg4 0 4 ICT, ^2T&nfcti/^;i/ (^ 

Tmmfc®&rt*->&m?zmmmmm^%:z)i'---'7y h&<n2>z\t&x& 
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*&m*mm'tz>z.t*>-e%2>. t-rz* ±m<o^mmmm-v\t. i9 3nm(5$ 
s# a r Fi^^ u—if-ytm.* 157 nm<D$L&yt&mi&-rz 
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t ^ o IS H 
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5 teKje^nfcisa^^i:, awe* i imsf 2 ftAtttfg&BBft 

tt«»at, t&E%#tta«-»-raisiMiiit, mB&mp j t> wta^fge j 
t, mmnm<t> 3 1. mtm^-L j tfrzM&zniomfeoimmztt'r&m 
1 omiiR j * 2 5^ 2 ©mi s j jwsjesn, 

fnfF#*sR j «t, mmmm(Dm^ytmm^zmt^mmm2(Dwmms j ©>sg 

2. m&Mfcm&imizumvyt^mz&^x, 

o , mib^ 2 ©MS s j a, mm® 2 ©0rje©«^K:wr 

3 . »5fc©$sfflm 1 gmfcttai 2 m\zmm<Dyt¥&\z&^x. 
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mmmTZommu. Miami owmmn 5 <Dmiwmv&t¥JikiD»M±tzit\* 

^mmt. mum 2 ommwrnmi, s j &mfcyt¥m<D@m±$zrc.\z®&m±<D 

Miam 1 oahur j (Dmatrntm 2 ottmiNHs s j t^iB^m©« 
ffi±*fc«^#K±©^< £ feel:® iA\zMytT^myttK^oytmiz^ 

4 . mjftvmmm 1 ^msh 3 jg© wr n& 1 ^KiEii^ft^K&viT, 

iMBftflfc£«riMa [111] £fcttmM£%¥tt£Mttmtt£:**Ktt 
Hi! [-1103 *fctttt»ft«lt^WCWi«:»ft«IT* 0 , co j = <f> j - 0 

j ttfctf, tsiB^icoMMR j &&TMtm i m2ommms j », 

Rj=aXLjX [56X{l-cos (4 0 j)} 

-32/"2Xsin(40 j) Xsin(3co j)]/192 
Sj=aXLjX [32X{l-cos (2 0 j)} 

+ 64^2Xsin(2 0 j) Xsin(3co j)]/192 

wtB^ttt^stt [ooi] &tzumi&M l m£yt&mzmmfem§km£&m£ 
-%c?%£5\z$stmt£Wzmmyt¥m : ?G j kus^t, MSB0f5ecD^aw«^ 

tt [110] t^WIC^tf^iT* 0 , co j = 0 j - p j 

tlfcit, MSSm 1 (DWmmR j &J;tfliuiESJ§2<DfF<fffi*S j tt, 
Rj=aXLjX {l-cos(4 0 j) } X {-84-1 2 X cos (4co j) }/192 
S j = a X L j X {1-cos (2 0 j) } X {-48+48 X cos (4coj)}/192 
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6 . m^mmm i mnrnm 5 35© wrna» i gnce«t<wte^*ic;&v*T, 
mmytWLi&M,®\ [o i 13 &rz\zmmM,mtK¥mzmmfzmB,W£&m£ 

4A [10 0] SftttlUaii^WiicmKM'VftO. w j = <*> j -o j 
tbfct€, M!23gl©flHiB»R j :fe£tfMIBSfl2©fiqffi*S j «u 
Ri = ot XLjX [{l-cos (40 j)} X {21-9Xcos(4coj)-84Xcos(2o>j)} 

+ 96Xcos (2ooj)]/192 
S j = a XLjX [{l-cos(2 0 j)}X {12+36 X cos (4<o j)+48Xcos (2co j) } 
-96Xcos(2coj)]/192 

7 . m&<D%mm 1 mnm^ 6 js©^-r*ia> 1 mzMmvyt^mz&^x. 

$* [100] *fc^fe^a$ftt^w^^^w^iPj^{i^i6]^-r^ 
^oiwn loot, mmmghm [0-11] ^rdtmmmmtyt^\z^m 
^m^m<D^m\zmyt^^mr^(ommm-v^^<Dmmmn 011 £©n 
T? 35 & H h &<&m t. r 5 o 

8 . »^o$gffl^ 1 mnmfs 7 mv^-tftfr 1 mizmwwyt^mz&^-z, 
m<d 1 AizMyt-rzmmytj&tpoiytmiz^-c a / 2 £ 9 < Kjesnw 

9 . it^©isfflB 1 m7bm& 8 *©v>Tn*> 1 ^^ism©^^^a^T, 

ft©2fc^£A £Lfc<h#, flMBfSl©«fMPMli*ZR j £fifr5t©4it£©M©*& 
TOffi^*©M±*fctt«#ffi±©^fc< £fc#5t© l^m^TS 
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MIB^WiiSSW [111] *fctt«»»«li:3l|fi*Wfc««a:iS»l»fc*«eiS 
— Sc"TSJ:5fc«^Sn&M (MW:3EU:©SE»fc) ^©ISAft**^***, 
WBMtt©»»316**^tt, fflGKMfcKMttiiirt£&*l!rAN Cl-l 

0 ] £ it fe&m&m t ytmw \z m^is AMo^r i^jmcxM £ b xaii 

llil^ (1 2 0/M) *r^»ftfc®^«H«S*«£££tt*£t-*^ 

1 2. f##©*Sfflfll 13S^|B«©^#^fCfe^T, 
MIEftttltifgil** [0 0 1] *&tt^Att£3fe*WK:TOfcttAtt£#K»£ 

WENttolSA^*^^ MiH3ttt tcMft: ® ft I;: & £ Ji§ Hflll [10 0] * 

r^mm^mhyt^mzmm^m^m(D^^mm^m^'L^hTK^\z\m 
o o/n) m?z>mntt®&&wmm*:mTzz zyt^j&o 

1 3 . ^©sean 1 1 «fcfctsf£ ,i 2 mizmmvyt^mz&^Ts 
mw.ytmtm&m coin sfcttKttA*^^«fc^fcttA«ia:#Kt£ 
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(is o/l) ftroi*nfcia«^«B«ft*rr*Jit*««t-r*3^*. 

1 4. ttsfc©&Bflll 13H75SJ&1 3«©ViTn^l3S{Cl3«©^#^^Vi 

MiH^ttt^atti coil] ttimmMiMtyt^mzmmtemMkmiimzte 
*, 

l»IBP#©ttft3fc#J(m4* WlB3Mtt£MftBrt&&«ttAtt [10 0] * 
fcfcm*SAtt£3fc^WKW&*SAtt^ 

oo/p) flEf , 3*nfciateffi«M«*#'r*^i?&4**t-ra^*. 
l 5. Sk^»*teJRr***T»rt*nfc**©tt*^»ft*tr^*ic 

cisff- wcrz&viznm-zntcN (N&3u±(Dmm a:©*****?** 
89iBNtsc©ttii^*^tt, mnd,ytmizmw.tiiwmz&2>mM cioo] s 

1 6. »^©igiasi smizmm^^mz^x. 
mm^trntm^m [on] *fcttK«sa«it^#w^«Mteja:*sft«it*«eK 
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MiB^*ftt«gsw [oil] ^rcimm^mt^mzmm^mmmt^m^ 

(9 o/p) s*ro«tifei3teflr«M«s5rr*j:t*w«fr*3t^3R. 
i 8. iL^mzm^^m^mm^nrc^$k<Dm^yt^m^^tsyt^m\z 
ntzytmtife&m [on] *fctt«i»«ttt^w»r<wiii&«fii«i4:*«e« 

tc fomm&mtyt^tt) iz^m^^m^^mm^ * <m> t ltsv> \z a h? 
(180/D «r-3«nfcii«gffi«H«**r-r<&ci:*4**t*r*^*. 

1 9 . m&mmmm 1 8 ^(-iB«o^mtc*^T, 
MiH3t«ii^atti [oil] &rcizmmmto£xmmz&mtiimM,WiZ:&m£ 

r^tmmmm^yt^mizmmummm^^mm^^^tvxm^zm^ 

(9 0/P) ft"ro«nfcIlHEtfl:BH«S^rrsc:tS#*i:-r«3t^*. 
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2 o . m&ommm i mbmrn 1 9 m^-rn^ i m\zmwtoyt^mz^x. 

Dft!Bftratt7 vifrtDV^V A^H^fcte? yfls/tU ^2>!i£ilT&£ d i fciftifc 



2 1. TX^fcHBWTS&fcOJIIEJR^ 

me v x * \zm& * nfc/i * - > ©**«^tt*«± t^-r s & «e> © © 
WLizTzmytmm. 

2 2. »3fc(D$i&fflSg 2 13l^l3«©©3 , &^M^fflViTHaiBVX^©/t^->^ 
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